This paper is concerned with the classification and analysis of different types of German synthetic compounds headed by deverbal agent nouns in -er, such as Romanleser 'novel reader' or Gedankenleser 'mind reader', where the non-head is seen to saturate an argument of the head lexeme while adhering to the semantic interpretation found in corresponding VPs (e.g. the distinct senses of read in the previous examples). In contrast to several previous approaches which attempt to explain the relationship between VPs and compounds using a unified mechanism of incorporation or derivation, we argue that different compounding patterns require different analyses and that the respective constructions are to some extent independent of each other.
Introduction
Synthetic compounds (SCs) are compounds in which the non-head saturates an argument of the head, a situation most commonly occurring in nominal compounds with a deverbal head, as in English car driver or German Autofahrer.
1 These compounds are of particular interest to the discussion of the relationship between syntax and morphology, since they * Parts of this paper were presented at the Humboldt-Universität Berlin (2009) and at the 8th Mediterranean Morphology Meeting (MMM8) held in Cagliari, 15.-16.9.2011 . We thank all people present on these occasions as well as Geert Booij and one anonymous reviewer for valuable suggestions and remarks. Needless to say, we are solely responsible for views expressed and mistakes. 1 As we will concentrate on deverbal SC heads in this paper we refer primarily to the relationship between VPs and compounds, though some aspects of the discussion should also be relevant to deadjectival SCs or compounds with relational noun heads and their relationship with NPs. The latter case will be touched upon briefly further below.
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Università di Torino seem to require a word-level formation process to have access to 'higher level' syntactic information for the head's base stem (the arguments of drive). Conversely, they require syntax to be aware of the saturation of these arguments at the word-level, thus making syntactic phrases such as Autofahrer eines Porsche 'car driver of a Porsche' infelicitous on account of the double realization of the argument. 2 At the same time, the semantic relationship of SC modifiers with syntactic arguments also needs to be accounted for:
beyond the parallels in the subcategorization frames of verbs and nominalizations, where an accusative object lexeme is found filling a similar syntactic role in a compound, there is the question of its thematic role, and more precisely the semantic interpretation of the argument as it relates to the head. For instance, the sense of reading in mind-reader is the same as in read [one's] mind, but distinct from novel-reader, implying a tight semantic relationship between arguments in both constructions which in our view requires some explanation.
Although there is probably a wide consensus on the necessity of a relationship between synthetic compounds and their verbal heads with regard to the inheritance of what kind of theoretical framework do we need to represent these? In this paper we will be taking a Construction Morphology approach to deal with German synthetic compounds, which exhibit diverse constructional types.
For example in German, some pairs of head and argument lexemes appear to be well-attested syntactically in VPs and morphologically in compounds with the expected correlation in meaning, e.g. Vogelbeobachter 'bird-watcher' and Vögel beobachten 'watch birds'. Other cases are restricted to one construction or the other. For example, compounds with specific heads can be systematically paralleled by a different VP head, forming a sort of systematic suppletion, e.g. Englischlehrer 'English teacher' with the head Lehrer 'teacher', but the phrase Englisch unterrichten 'teach English' using a different verbal lexeme (*Englischunterrichter 'English teacher' is ruled out, and systematically, Lehrer replaces the conceivable but blocked head *Unterrichter).
Conversely, some lexemes available in VPs are either extremely rare or not attested at all in SCs, such as light verb constructions, e.g. Gebrauch machen 'make use' but not *Gebrauchmacher 'use-maker'. In this paper we will therefore try to seek out mismatches and imbalances in the attestation of lexeme pairs in SCs and VPs and classify the sorts of incongruences that violate the one-to-one relationship between morphological and syntactic argument selection. The analysis of usage data will show that a monolithic approach to the phenomenon misses out on relevant subcategories that have intuitively interpretable reflexes in corpus data.
The paper is structured as follows: In the next section we will briefly discuss previous approaches to SCs couched in different theoretical frameworks. In Section 3 we will present the corpus used in this study and describe the method used to automatically extract SCs and provide the spectrum of nominal arguments selected by each predicate.
In Section 4 the extracted data will be used to identify groups of SCs based on their relationship with syntactic patterns. Section 5 discusses the productive behavior and the formation of novel SCs by examining rare and unique SC types (hapax legomena).
Section 6 discusses the relevance of our findings for theoretical models and suggests a usage-based account of several types of German deverbal SCs in -er within the framework of Construction Morphology (Booij 2010) .
Previous approaches
In previous work, three main directions modelling the relationship between VPs and compounds can be identified (either via transformations or other relations between constructions), which will be taken as reference points for our analysis. These range between the poles of a purely syntactic treatment to a more lexical one (cf. Gaeta 2010 for a critical survey):
i. Incorporation, i.e. morphological derivation via suffixation of a verb as in to read a novel > to novel-read > novel-reader;
ii. Morphological derivation and subsequent compounding, as in read > reader;
novel + reader > novel-reader;
iii.
Morphological derivation via suffixation of a word group, as in read+novel+er > novel-reader.
In the first approach (cf. Lieber 1981 , Baker 1988 , Siebert 1999 ), a clear syntactic motivation is assumed via the mechanism of noun incorporation and on this basis an agent noun is subsequently derived. While it is not entirely clear whether noun incorporation should be considered as a form of compounding in this context or as a purely syntactic phenomenon (cf. Aikhenvald 2007) , this approach suggests a direct identity between verb-argument relations in VPs and SCs, and leads to the question about the mechanisms constraining incorporation (why are verb forms like novel-read not generated in English in practice?) and its subsequent use in compounding (is any VP eligible for realization as a SC?). Even if these problems remain open for some cases, it is clear that some compounds lend themselves to such an analysis, especially in cases where incorporated forms are attested in VPs (including German Autofahrer 'car driver' as well as autofahren, lit.'car-drive').
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The second approach combines a morphological derivation of the agent noun with the inheritance of the syntactic properties from the base verb, i.e. its argument structure.
In this regard, there have been several proposals in the literature: the lexicalist view represented in Booij (1988) , sees the argument inheritance in agent nouns like reader as the result of the combination of the semantic properties of the base read and the suffix -er The latter can be treated as a back-formation from Autofahrer 'car driver' in itself. For an overview see also Wurzel (1998) . For some evidence that synthetic status sometimes interacts with compounding markers such as linking elements in German see Szczepaniak (2011, 2013) . Earlier generative approaches positing a fully-fledged syntactic derivation (e.g. Lees 1960 and Kürschner 1974 for German, also echoed in more recent work, cf. Roeper 2005:141) will not be discussed here, but lead to similar expectations with regard to the full correspondence of VP and SC argument behaviour (see also Botha 1984 for criticism and ten Hacken 2009 for a historical survey of such approaches).
schema of synthetic compounds, even if the corresponding incorporated verb is not attested in isolation, as in *novel-read above (see Section 6 for discussion of this proposal).
The Distributed Morphology approach of Alexiadou and Schäfer (2010) , by contrast, makes the presence of vP -in which v is assumed to be a 'verbalizer', i.e. the head that transforms a root into a verb -below the word level responsible for the verbal properties of the noun phrase. The DM approach comes especially close to the incorporation approach in so far as it suggests that a syntactic structure, namely vP, is 'incorporated' much like a stem below the word level. In both these approaches the formation of the agent noun is always presupposed, so that the potential question regarding so-called Zusammenbildungen, i.e. compounds with no corresponding head noun attested independently, such as Appetithemmer 'appetite suppressant' but ?Hemmer 'suppressant', are difficult to motivate (see Leser 1990 for many examples and an in depth critical discussion of the phenomenon).
Finally, the third approach suggests that, at least in the latter cases where the head noun is unattested, the morphological derivation takes as an input a syntactic unit which has become stabilized in the lexicon. Thus, SCs like German Totsagung 'declaration of death', lit. 'death-saying' cannot be formed on the basis of *Sagung 'saying' because this form does not occur in German. This approach suggests that the sequence totsagen 'declare dead' has become a lexical unit (or a phrasal lexeme, cf. Masini 2009), and therefore it can form the input of the action noun suffix -ung. While this approach solves the overgeneration resulting from the second approach, the mechanism it postulates is problematic for application to open-ended data, because it is difficult to foresee a priori whether a syntactic sequence has become a phrasal lexeme.
In this paper we will suggest that these approaches illuminate different types of SCs, which form a group of heterogeneous but closely related constructional schemas.
These will be shown to have different empirical reflexes in the distribution of VP and corresponding SC pairs of head lexemes and their argument spectrums, independently from the theoretical model postulated. To this end we will present a large scale corpus study of German SCs based on deverbal agent nouns in -er as in the examples of Fahrer 'driver' and Beobachter 'watcher' above, a compounding type which has stood at the heart of the discussion. 4 We will be concerned both with the structure of the lexicalized vocabulary of well-attested compounds and the behaviour of rare, unlexicalized or novel compounds. For the former, we would like to know whether there is a correlation between realized verbal argument types and the realized modifiers in SCs, and whether verbs with more objects correspond to compounds with more modifiers. We will suggest that a correlation between these quantities indicates a joint, or interrelated usage profile which must be stored as such. VPs are ubiquitous phenomena and both are searched for in a massive, very varied collection of the same texts we expect good recall (i.e. we see no reason to assume the relationship between VPs and SCs will be skewed and expect all relevant phenomena to 4 The choice of German rather than English is further motivated by its well-known high productivity of compounding (cf. Schlücker 2012), and especially of SCs, as well as convenient word level marking of compounds (which are written together without spaces), making it the ideal testing grounds for empirical studies of SC formation (see in detail in the next section).
be represented, even though errors will inevitably appear as well and require careful examination).
5
It should be noted that surprisingly, no comparable investigations of SCs on this scale have been carried out to date. 6 As a matter of fact, the data on which the proposals summarized in the previous section are based comes either from speakers' intuition or from dictionaries. Both sources are however difficult to evaluate. On the one hand, speakers' intuitions may vary considerably depending on their education, their normative attitude, etc., but perhaps most of all depending on context. On the other, dictionaries are not reliable either, because they don't record much of the huge number of potential compounds which are normally created in a language like German (cf. Barz 1995:16).
More generally, dictionaries usually discard completely regular and transparent formations, because "dictionary-users need not check those words whose meaning is entirely predictable from its [sic] elements, which by definition is the case with productive formations" (Plag 1999: 96) . For SCs, this is massively the case, because they are in most cases completely regular and transparent. 7 In this light, we claim that a largescale corpus approach is essential to our question, assuming the relationship between actually occurring SCs and VPs is to be examined empirically.
The choice of German in particular as a case study language for SCs is motivated by several factors such as the prevalence of compounds in general and SCs in particular in language use, as well as the established literature on the description of the phenomenon in previous studies. A further facilitating circumstance is the fact that German compounds are easy to identify automatically, in contrast for instance to English SCs, because they usually constitute a graphematic unit. Moreover, we decided to 5 In expecting the range of SC phenomena to be covered in such a large Web corpus we concur with Franz Rainer's statement: "One of the notorious disadvantages of corpora is the fact that they contain no negative evidence. Now, the Internet is so huge a corpus that one might suspect that the absence of certain instantiations of at least highly productive patterns should turn out to be a reliable indicator of their low acceptability." (Rainer 2003:131-132) . Nonetheless, comparability and reproducibility of results demand using a local copy of the data as a corpus, even if harvested from the Web, over using the services of a search provider such as Google, which cannot be reproduced (see Lüdeling et al. 2007 ). 6 A partial exception is Kohvakka and Lenk (2007) comparing the valency of German and Finnish agent nouns. However, although large corpora were used, only ten specific heads were examined as examples in their study. 7 This does not exclude that cases occur which are partially interpreted with the help of additive information retrieved contextually or on the basis of world knowledge. We will come back to this issue in Section 4 below.
concentrate our attention on those SCs which are headed by an agent noun with the suffix -er, which have figured prominently in the discussion of SC/VP relations. These also have an advantage in the relative ease of identifying potential compounds because of the homogeneous ending, as well as the high proportion of compounds in which the modifier encodes a direct object argument with respect to its deverbal head. The agentive SCs also allow us to gather data relating to the argument structure of a verb much more reliably than for instance SCs headed by an action noun, especially those suffixed with the highly productive -ung. For the latter, the subject/agent role also comes into play as a possible modifier (e.g. Politikerentscheidung 'a politician decision'), which makes an investigation more complicated.
Identifying and segmenting synthetic compounds
As a first step in detecting SCs with nominalized deverbal heads in -er, a regular expression search was carried out using the Corpus Workbench (Christ 1994) for common nouns (with the German STTS tag NN 8 ) ending in -er, -ers or -ern (the latter two being the genitive singular and dative plural forms of the former ending). The optional -n or -s were then removed if found and results were aggregated and counted.
This preliminary result set of over 1.8 million types and over 25 million tokens was then classified according to four criteria:
1. The form contains no non-alphabetic characters except hyphenation (numerals and other symbols were excluded) 2. begins with a capital letter (obeying standard German noun orthography) 3. exhibits two further canonical German syllables before the suffix -er (to ensure at least a stem vowel each for the verbal head stem and the non-head stem)
4. does not have a vowel <i> immediately before <er>, except in cases of the diphthong written <ei>, to account for heads like -befreier 'liberator', -schreier 'screamer' (otherwise the final ending <ier> is realized as a long vowel /i:/, which is incompatible with agent nouns in -er).
These criteria reduced the list to some 90,000 types representing 14 million tokens. For these candidates, a head / non-head segmentation was attempted. In order to achieve this, a list of all verb forms ending in -en (the most reliable verbal marker) or else lemmatized with a standard verbal lemma (ending in -en) in the corpus was retrieved (some 1.4 million types) and subjected to similar canonicity constraints (a minimal valid syllable structure and orthography, no hyphenation allowed, between 5 and 15 characters long), leaving over 180,000 types.
For each compound candidate, an attempt was made to match its right side to the longest possible verb, swapping -en (or -n, e.g. after -r-) for -er. Thus the compound
Präsidentenherausforderer 'president challenger' was matched with the longest possibility herausfordern 'challenge' and not with its substring fordern 'demand'.
Since -er nominalization may alter the verbal stem through umlaut or schwa metathesis around a liquid, alternative stem rules were used for cases liable to undergo such changes, e.g. one rule allows the alteration of tragen 'carry' into the non-existent trägen to match the -er noun form Träger 'carrier', and likewise verlängern 'extend' through verlängeren to Verlängerer 'extender' and sammeln 'collect' over sammlen to Sammler 'collector'.
The remaining material preceding the extracted verb stems was then tagged with
TreeTagger (Schmid 1994 ) under two different conditions: "as is", and with certain possible linking elements (German Fugenelemente) removed if they were present, such as -s, -e, -es, -n, -en, -ens and -er, e.g. a linking -s after feminine non-heads in -ung as in
Abteilungsleiter 'department manager' from Abteilung 'department' and Leiter 'manager'.
Obvious classes of non-head errors, such as individual letters tagged as a noun (e.g. the letter 'A'), and head-errors (a manual inspection of all verbs under 6 characters, many of which were erroneous) were removed.
Candidates for which the non-head was successfully tagged as a noun with a known lemma were then finally marked as SCs of the corresponding deverbal nominal head and non-head noun. In a few cases several forms were plausible nouns, in which case the longer form was heuristically preferred, e.g. Eisenbrecher 'iron breaker' has the non-head Eisen 'iron', although Eis 'ice' is also a possible non-head noun, if it were to take the possible linking element -en. Thus it is always assumed that the shortest possible string should be assigned to linking elements.
Identifying verbal objects
Given the size of the corpus used in the extraction of relevant data and the consequent risk of noise from errors, we decided to focus on precision rather than recall (for a similar strategy cf. Kawahara and Kurohashi 2005 on extraction of large datasets for PPattachment resolution using highly selective patterns). Since word order in main clauses may have the object either before or after the finite verb, making it often indistinguishable from the subject, a part-of-speech regular expression was devised to target subordinate clauses, which are much more robustly SOV. The pattern allowed clauses of the form:
1. CONJ is any subordinating conjunction (e.g. dass 'that', weil 'because', wenn 'if') 2. REFL is a possible reflexive pronoun 3. NP1 is a subject-capable NP (pronominal or nominal, with possible attributes and determiners compatible with nominative case, but not the pronoun es 'it', which may be a preposed object)
4. the ADJUNCTS area may contain any tokens except verbs or punctuation 5. NP2 is an object-capable NP (like NP1, but with appropriate accusative capable articles or attributes, e.g. einen and eine, but not dative einem) which may not be preceded by a preposition 6. VVFIN is a finite lexical verb (non auxiliary)
By collecting the head of NP2 and the verb, this search resulted in over 900,000 potential verb-object lemma pair types, from almost 2 million token pairs. These verbs were then filtered using the non-verb table created for the segmentation of the compound heads and pairs were compared to the extracted compound member pairs from the compound data for analysis, bearing in mind the recovered alternative stem forms (umlaut, metathesis etc.).
Though we are aware that this method may be flawed due to subordinate clauses displaying a restricted variety of syntactic patterns as compared to the main clauses, we expect these limits to be homogeneously distributed across all verb patterns, so that their impact can only affect the number and frequency of the VP patterns without introducing any systematic distortions into the general results. This means that our database may be skewed to the extent that attestation in main clause OV pairs, but not in subordinate clauses, interacts with lexeme pair realization in SCs. For the remainder of this article we will assume that OV pairs in subordinate clause VPs adequately represent OV pairs in VPs in general.
Classifying verbal and compounding lexeme pairs
A comparison of compound head + non-head pairs to the extracted OV pairs from VPs can in principle yield three groups of lexemes:
G1. OV pairs with no corresponding compound:
G2. compounds corresponding to OV:
G3. compounds with no corresponding OV:
The relationship between these categories is illustrated in Figure 1 (the OV group is assumed to be much larger than the compound group): woman/wife', with at least 11 distinct senses). We will return to a discussion of the nature of the lexical-semantic relationship in Section 6.
Results

Group 1
Unsurprisingly G1 forms the overwhelming majority of the data, with well over 900,000
types, of which some 40,000 appear well attested at over 5 times each. By contrast, we find under 5,000 well attested SCs in -er (f>5) in the sets G2+G3, despite there being good reason to believe the compound search was much more exhaustive than the OV search (since we only considered a rather particular subset of transitive clauses using the high-accuracy subordinate clause pattern in Section 2.3). Less frequent SCs are discussed in Section 5 separately, though reliable estimates of their overall frequency are difficult due to high error rates. Based on the ratio of 40:5 in well attested types with subordinate clauses alone, the proportion of overlap within these and an estimate of the sparsely attested types (see Section 5), we feel it is reasonable to assume that no more than 10% of syntactic objects, and probably much less, have a corresponding SC in -er in our data. A naïve expectation might be that the usage of SCs relies on the usage of corresponding OV pairs in VPs (i.e. SCs are formed by analogy to familiar VPs). If this were the case, then we should expect three predictions to hold true:
i. G3 should be very small.
ii. G2 should contain all the heads and non-heads that are very common OV pairs. iii. Those common OV pairs should also form the most frequent SCs.
The first prediction is borne out by the data: only some 700 well attested SCs do not correspond to OV pairs in VPs. This is not very surprising, since SCs are a comparatively rare phenomenon whereas object filling is very common, though the identity of these compounds will merit an examination below. The second prediction would result if frequent OVs should have a higher chance of bringing about compounds, all other things being equal, since they correspond to more frequently used semantic concepts (i.e. the infrequency of a verb like sift might predict the infrequency of compounds with the head sifter). Using a random bag of words model, if we pull out a pair of head and non-head lexemes from the OV bag to construct an SC, then regardless of what the ratio G1 : G2 is, the most frequent type pairs in G1 are more likely to appear (as in ii.) and they are likely to appear most often (as in iii.). These predictions can be tested in the data (see Table 1 ). 
übernehmen 'take over' 650 answer' does parallel Antwortgeber 'answer giver'. It therefore seems that at least in some cases a nominalization in -er does not accommodate light verb arguments.
Despite this, Macher 'maker' and Geber 'giver' are very common SC heads, with such frequent compounds as Filmemacher 'filmmaker' or Geldgeber 'money giver, financer' where the sense of the head resembles 'make' in the sense 'manufacture' or 'give' in a general sense respectively (the behavior of the former is mirrored in English carmaker but not the idiomatic *use maker or *sense maker). Thus the pattern licensing an SC with Macher requires a certain reading of machen, and likewise for Geber, which demonstrates that not every VP is likely to have a corresponding SC in usage. At the same time it must be noted that we do find some idiomatic combinations like Urlaub machen 'go on vacation', lit. 'make vacation' next to Urlaubsmacher 'travel agent', lit.
'vacation maker', which do not seem to be blocked, though the interpretation of the two pairs is different (the compound follows the 'object creation' pattern of e.g. Filmemacher 'filmmaker', against the expectation of a consistent correspondence in semantics). OV idiomaticity therefore seems to be a definite hindrance to the formation of SCs with the same lexemes, but not as an absolute barrier. In any case, selectivity is strongly in evidence here, both quantitatively (some of the SCs are very rare despite frequent OVs) 11 A word of warning must be added here against confusing idiomatization and lexicalization. We carefully distinguish between what is idiomatized, i.e. opaque or non-compositional at a certain level of (morphophonological, semantic) analysis, and what is lexicalized, i.e. entrenched in the lexicon. The latter usually results from the high frequency of a pattern and/or the absence of a syntactic pattern to be referred to.
Notice that while what is lexicalized is not necessarily idiomatized, the opposite is necessarily true. Thus, syntactic idiomatized patterns also have to be lexicalized, such as the aforementioned (sich) Gedanken machen 'think about, lit. make thoughts', which qualifies as an idiom. In the rest of this article, we will make reference to lexicalization in the specific sense of lexical entrenchment (cf. Bybee 2010 Bybee , 2013 .
and in some cases almost categorically, i.e. with no attestation in this large corpus, which still might not imply ungrammaticality strictu sensu.
These results show that beside a very wide variety of rare OV pairs which may coincidentally not be attested in SCs yet, we must recognize groups of pairs which either form no suitable nominalization or else only form a subset of possible SCs, notably using certain senses of the nominalization. These may at the same time be well attested with multiple non-heads. The sub-classification of Group 1 is summarized in Table 2 . Thus these groups show some input restrictions on SC formation evidenced in usage:
some lexicalized units like Kinder bekommen 'get children' or (einen) Fehler machen 'make (a) mistake' are not available for suffixation as suggested in the third account in Section 1, just as some, even incorporated VPs (e.g. the incorporated light-verb constructions like Gebrauch machen 'make use', where Gebrauch 'use' occurs without an article), do not exhibit corresponding SCs, which might be expected to be possible in the incorporation approach discussed in Section 2.
Group 2
Turning to Group 2, we find a small but well-attested set of some 4,500 lexeme pair types, which can be identified with high accuracy by cross-referencing VP attestation with all compounds in -er. A possible expectation that SC frequency should correspond to VP frequencies is not met here either (see Figure 2 ): Statistically speaking there is no significant correlation between the frequencies at all (Spearman's r 2 = 0.01897, p>0.05).
FIGURE 2. SC vs. VP frequencies for well attested lexeme pairs (logarithmic).
Thus some compounds are much better attested than the corresponding VPs and vice versa, while some are more balanced between the two. In order to identify these groups automatically, we divide the VP frequency by the compound frequency, producing a ranking from proportionally 'most verbally attested' to 'most nominally attested'. Table 3 shows an excerpt from the top, middle and bottom of the result set (the position of the top and bottom items in the table has also been highlighted in Figure 2 ): Arbeit+nehm-'take work, be employed' 'answer (a) question') where the sense of the compound corresponds to the syntagm more closely and the realization of the head without its argument would be odd or have a different sense (e.g. 'sayer, teller' or 'answerer'). The prevalence of the syntactic realization suggests that some of these VPs may also be collocations, which also fits with the tendency to keep them in their familiar, entrenched form.
Finally at the bottom of the table we find more 'morphological' cases, where the compound has a very entrenched lexicalized meaning that may also be idiomatic, i.e. not immediately or completely derivable from the VP. Rather, a verbal realization is backderived from or interpreted by analogy to the lexicalized compound if it should occur (cf.
Wurzel's 1998 'reverbalizations'): the syntagm Arbeit nehmen in the sense 'take work, be employed' is clearly derived from Arbeitnehmer 'employee (lit. work taker)', which the staggering frequency difference should make clear (Arbeit nehmen is attested only 15 times, of which the majority do not even exhibit the idiomatic sense 'be employed', whereas the SC is attested 135,183 times). The unusual ability to interpret 'taking work' as referring to becoming an employee (note this is not strictly speaking compositionally predictable) is related to the 'worker' sense of the idiomatic compound. Similarly
Wahlleiter 'election supervisor', Themenstarter 'discussion initiator (lit. topic starter)'
and Sternengucker 'stargazer' are fairly frequent, but the corresponding VPs occur only once (though for the latter case a somewhat frequent PP realization exists: in die Sterne gucken 'gaze into the stars', which is however also nowhere nearly as common as the SC).
Importantly, although their semantics may seem more transparent, some similar subtleties in meaning can be observed, e.g. . This would mean that the verbal realization in the latter cases is also productively formed, whereas the frequent SCs are probably familiar to most speakers, and thus serve as the basis for the 'back-derivation' of these syntagms. The importance of hapax legomena in predicting the behavior of unseen novel cases will be discussed in more depth in Section 5 below.
In line with the description above, we can divide G2 into three subgroups, though clearly the transitions between the groups will be gradual, as they express the scalar dominance of compounding or syntactic realization for lexeme pairs. Table 4 reviews these non-sharply defined subgroups. 
Group 3
The evaluation of Group 3 (SC-only pairs) is most difficult, since the fact that no VP cross-reference can be found for its members means accuracy is rather low in the (1) Radarbeobachter 'radar observer' is not someone who observes radars, but rather someone who observes e.g. air traffic using a radar.
(2) Nischenhersteller 'niche manufacturer' is not someone who manufactures niches, but a manufacturer occupying a market niche.
Note that these cases could conceivably be read as SCs, i.e. 'observing a radar (screen)'
and 'creating a niche' (herstellen can mean both 'manufacture' and 'create'), but these were not the intended corpus senses. Still, some real examples of SCs not attested as VPs 12 The term collocations as used for VPs instead of SCs is meant to designate the more flexible nature of lexicalized phrasal combinations that nevertheless allow some variations as in word order, definiteness, number and modification of objects, etc., whereas a lexicalized SC at the word level assumes the same internal form in each case. Cf. also Booij's (2010:20) use of the term 'constructional idiom', and see below on modifiability as a motivation for SC-modeled VP derivation.
can be found, usually as a result of strong lexicalization, especially of the head noun. Krankheitserreger 'pathogen' is a lexicalized combination, though the formation is quite transparent from Krankheit 'disease' and erregen 'excite, provoke'; a corresponding syntactic combination is unattested in the corpus despite a frequency of well over 5000 cases for the SC. We do not contest the fact that Google examples for such VPs and others on the list can in fact be found. However we take their very extreme rarity as an indication that in these cases it is likely that different forces are at play than the ones found in G2 (see Section 6 for discussion).
There are also many grades of partial lexicalization affecting head nouns with more than one particular non-head, especially in the lower frequencies. Thus -Vertreter 'sales representative' in Staubsaugervertreter 'vacuum cleaner salesman' preserves a reading of verbal vertreten 'to sell as a salesperson (esp. door to door)' which is no longer attested with this object and is probably well on the way to becoming obsolete, though numerous compounds are found (e.g. Versicherungsvertreter 'insurance 13 We have rejected from our analysis completely opaque or idiomatized candidates, such as Schriftsteller 'writer' but literally a 'writing stander'. Though morphologically analyzable as a synthetic compound, it is semantically completely opaque (it is hard to see what reading of the verb stellen 'to stand (sth.)' could be meant), and therefore stands in no relation to the verb. Some other doubtful candidates were rejected if the argument was not strictly accusative, e.g. Reiseführer 'travel guidebook' but literally 'trip guider'. In the case of the latter, which is certainly a lexicalized term but not completely opaque, the relationship is not clearly accusative: the book in question 'guides on a trip' but it is arguable if it actually 'guides the trip' in the sense of a direct object.
salesman', Teppichvertreter 'carpet salesman'). The verb is currently used overwhelmingly with the sense 'represent'. The same head is found with precisely this more common sense higher up in Table 5 , where it signifies 'representatives' of various commercial functions, such as Handelsvertreter 'trade representative' or Medienvertreter 'media representative'. Here the question is why we do not find any attestation for verbally representing trade or the media, despite the remarkable frequency of these nouns.
A possible answer is that -Vertreter as a head has become a prototypical pattern for deriving a certain class of professions (representatives), which bears the morphological appearance of a syntactically motivated compound, but does not require a non-head which is semantically compatible with the object role of the corresponding verb. Indeed, both 'trade' and 'media' are inanimate and somewhat inconcrete conglomerations of organizations, whereas the typical objects of vertreten in our corpus seem to be mainly ideas or opinions if they are abstract (e.g. Meinung 'opinion', Auffassung 'view', Position 'position') or else concrete humans (e.g. Rechtsanwalt 'lawyer', Mitglied 'member', Mensch 'person') or groups of humans (e.g. Unternehmen '(a) business', Gruppe 'group'). It is therefore possible that the difficulty with these non-heads as objects may lie in the fact that it is not entirely clear who is being represented, which is in this case more compatible with the underspecified semantics of compounds, but not as compatible with the VP construction, even though it might be conceivable and grammatical in principle.
Another verbal argument incompatibility may explain Reiseleiter 'tour guide'.
Here the problem may be that one does not really guide a tour, but rather the people in the tour (see also Section 4.3 for a discussion of such compounds as cases of metonymy).
It is worth mentioning that non-heads containing Reise 'trip, tour' are also hardly attested for leiten, with only 2 hits for Reisegruppe leiten 'lead a tour group'. This shows that even beyond the better compatibility for groups of people with the verb, there is either less need for the verbal realization with these lexemes, or else the entrenchment of the frequent Reiseleiter leads speakers to choose the compound when they need to express the corresponding meaning. We therefore feel that it is likely that a syntagm like (eine)
Reise leiten 'guide a tour' is derived under the influence of the entrenched word Reiseleiter (attested over 2,500 times), rather than the other way around. Thus even if syntagms are not categorically ruled out but are simply very strongly dispreferred, such data does not lend itself to the incorporation or deverbal derivation scenarios introduced in Section 2. A more plausible explanation, especially in the context of a usage-based model, would be that syntagms like (3) are generated through a verbalization of the SC, i.e. by a conflating activation or unification of both a lexically specified SC and a lexically unspecified VP pattern. We therefore interpret the results from Table 5 as showing compounds that are independent from syntactic realization, and the rare syntactic realizations that may be found to correspond to them (often only as hapax or dis legomena) as secondarily derived using the lexical entries of the compounds.
The mechanism responsible for these 'asyntactic' synthetic compounds in the first place will be discussed in Section 6.
To sum up, G3 contains either SCs that are strongly lexicalized as a lexeme pair so that a nominal realization is preferred (e.g. Krankheitserreger 'pathogen'), or else ones with heads that have a special semantics or preserve an idiosyncratic sense independently of an underlying verb (e.g. -Vertreter 'salesman', where the corresponding verb is nearly obsolete). 15 In less extreme cases, the head is lexicalized to the extent that it becomes divergently compatible with arguments that seem to be avoided with the verb, though compositionality is still in evidence and the senses conform with VP senses.
Interim conclusion
In sum, we reach the classification of SCs in Table 6 . Erk 2012) . As these criteria show, the classes are not all categorical and clearly defined, but rather gradual (especially the subclasses of G2), which is to be expected if we keep in mind that levels of lexicalization and idiomatization can differ.
Synthetic Compounds and Productivity
In this section we will attempt to answer some questions about the nature of the different types of synthetic compounding as productive processes: are productively formed, nonlexicalized SCs usually syntactically motivated (i.e. is a syntactic parallel to model the compound on available and is it found in data)? Can we identify productive series of heads or non-heads that act independently of their phrasal counterparts? Do more productive SC members also correspond to more productive syntactic elements (i.e. do heads corresponding to verbs with more varied objects also have a wider variety of compound non-heads)? If not, when, how often and why?
Identifying and measuring productivity
Though long considered to be one of the 'unclearest terms in linguistics' (Mayerthaler 1981: 124) , productivity has enjoyed increasing attention in recent years, especially in the area of word formation (for an overview see Bauer 2001 , Gaeta & Ricca 2015 . Very coarsely defined, the study of productivity relates to the establishment of criteria to determine whether a certain linguistic process, such as word formation with a certain affix (e.g. nouns in -ness) is productive or not, or else to what extent it is productive.
These criteria are then used to assign processes to a certain productivity grade: in algebraic theories, this will be a binary decision or one of a number of discrete categories (fully productive, semi-productive, unproductive etc.), whereas usage-based approaches will typically attempt to assign a numeric value on a scale, or at least to compare processes ordinally (e.g. noun formation in -ness is 'more productive' than the formation in -ity).
Here we adopt the scalar approach of Baayen (1993 Baayen ( , 2001 Baayen ( , 2009 , who uses vocabulary size (type counts, designated by V for vocabulary) and counts of hapax legomena to estimate productivity rates using corpus data. The idea behind using such counts to assess productivity can be understood intuitively if we consider that the attested vocabulary size of a certain process corresponds to how productive it has been up until now. Thus a process with more types has a higher 'realized productivity', in Baayen's terms, than one with fewer types (see also Barðdal 2008 , Zeldes 2012 . On the other hand, to assess how prone a process is to forming neologisms when it is used (regardless of whether it is used often or rarely), we may want to know what the proportion of neologisms is in its output -a process with mostly neologisms is very productive, whereas a repetitive process, with few neologisms, has little 'potential productivity', no matter how large its realized vocabulary so far. As mentioned above, hapax legomena, as a natural superset of neologisms (assuming every neologism is unique, which is not always true), are taken to estimate the rate of neologism formation in the pattern in question.
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With these concepts at hand, we now turn to examine first the realized vocabulary of different SCs as compared to the argument vocabulary of corresponding VPs, and then the behavior of SC hapax legomena. 16 For space reasons the issue has been simplified here considerably. Some mathematical complications arising from this also cannot be discussed here; see Evert and Lüdeling (2001) , Gaeta and Ricca (2006) , Säily (2011) . For a discussion of productivity in Italian and English compounds see also Gaeta and Ricca (2009) .
Do more VP objects mean more SC non-heads?
If productively formed SCs come primarily from the prototypical class found in G2.b above, i.e. cases like Vogelbeobachter 'bird watcher' where the semantic interpretation of the SC and its corresponding VP is very similar, then a verb with a wide variety of objects (high realized productivity in Baayen's terms) might naively be expected to correspond to a head with many non-heads (if one watches many things, then there might be watchers of many things). This hypothesis can be tested in our dataset: Figure 3 plots the number of non-heads for an SC head against the number of distinct object lemmas attested for the corresponding verb.
FIGURE 3. Weak but significant correlation for number of VP objects and SC non-heads for each head lexeme. Locally weighted scatterplot smoothing (the diagonal curve) suggests a log linear relationship.
The data shows that the vocabulary of verbal objects V(VP) is significantly, though rather weakly correlated (p<0.001, Spearman's r 2 =0.2161) with the vocabulary of compound non-heads V(SC). 17 A locally weighted scatterplot smoothing in the figure above suggests 17 The coefficient of determination r 2 =0.2161 means that only about a fifth of the variance for one construction can be predicted or explained by the data of the other. This is rather surprising, as one would expect a considerable correlation even if only on semantic grounds: verbs with very few arguments should the relationship is more or less loglinear, but clearly most points are quite far from the regression line. This results from the fact that most SC heads are rare and have very few modifiers in data regardless of how many objects the corresponding verb has (the first three vertical clusters of points on the left, which are very populous for verbs with anything between 5 and 3,000 objects). At the same time, we find some outliers at the edges of the data with either extraordinarily many objects and still few SC types (the left hand side of the topmost data points, e.g. seh-'see', verlier-'lose'), or many non-heads but comparatively few objects (bottom of the right edge, e.g. leit-'lead, head', herstell-'produce'). These results indicate different realized productivity tendencies: some lexemes are more prone to SC formation than others, and this is understandable in view of the examples behind the data. The verb sehen 'see', for instance, has over 7,400 objects compared to only 7 SC non heads. It accumulates a very wide variety of arguments while describing an atelic 'seeing' action (anything one can see), but the semantics of the corresponding agent noun Seher 'seer' imply a description of someone who sees something either habitually or as a profession, which is a fairly unusual situation (some exceptions are Geisterseher 'ghost seer', attested partly as Friedrich
Schiller's unfinished novel of that title, and Sternseher 'star seer', an antiquated term for 'astrologist' but also a species of fish, Lat. Uranoscopus scaber). From a formal semantic point of view, 'seer' could of course also designate the experiencer of a punctual seeing action, but this type of usage is not found in our data.
Conversely, while it is quite possible to verbally head or lead a group of people or an institution, the variety of bodies that have heads, leaders or managers referred to in an SC with the head Leiter is disproportionally large compared with an expectation based on the amount of objects found for the verb. It therefore appears that the meaning of the morpheme LEIT-common to leiten and Leiter is more suitable for the SC context than the morpheme SEH-. Finally, there are also cases which are very productive in both constructions, for example machen / Macher 'do, make / doer, maker', which has the highest number of both verbal arguments and SC non-heads in the data. This is understandable on account of the very general meaning of the verb, since one often refers correspond to few SCs if at all, and the reverse should hold for verbs with very many arguments. That this is not overwhelmingly the case is a measure of the at least partly independent nature of SC and VP formation processes, likely owing in large part to the semantics of nominalization discussed below.
to the action carried out by a practitioner of that action; still, the overwhelming ratio of objects to non-heads tells us that most 'doing' actions do not lead to a nominalization in the form of such a practitioner, which makes sense intuitively. With examples of both disproportionate SC and VP prevalence and only a modest correlation, the hypothesis connecting verbal and compounding realized productivity should be rejected: separate realized productivity is in evidence in many cases. Given this detachment of the phenomena, in the next section we will try to focus only on novel SCs in order to find out which conditions lead to productive SC generation and how they relate to a possible VP realization of SC lexemes.
How are novel SCs generated?
Looking at Figure 3 above, it is not surprising that some heads do not appear in any novel SCs in our data: some items head very few compounds in general, and the semantics of a verbal head can be more or less appropriate for the nominalization (e.g. Seher 'seer', where both of these factors are evident, produces no hapax legomena at all in our data).
Items in the right half of the diagram, by contrast, contain more than just a relative abundance of familiar, entrenched SCs -they also produce novel items. In keeping with
Baayen's methodology outlined above, we will look for the patterns with the most hapax legomena in order to find the most productive SC heads. Do novel SCs largely correspond to already established, better attested VP pairs? Since most of the frequent SCs correspond to VP pairs (recall that G2 is substantially larger than G3) and VPs are in general much more frequent, it might be reasonable to expect at least a majority of cases where a corresponding VP is already attested for a hapax SC. Table 7 lists top SC heads ordered by their hapax count, along with the proportion of these hapax legomena also attested as VPs. As we can see, nowhere near half of these SC heads' hapax legomena are attested in corresponding VPs. Here we would like to suggest that the ratio R of VP/SC type attestation gives an empirical assessment of the intuitive syntactic motivation for compounds with that particular head. As expected, heads typical for the agent noun sense and signifying occupations, like Leiter 'head, leader, manager' or Lehrer 'teacher' have extremely low ratios (well under 10%, despite VPs being the much more common construction). It therefore appears, for instance, that one teaches far fewer things with the verb lehren 'teach' than one can be a Lehrer 'teacher' of. It should be noted again that the verbal sense for many of these possible objects is supplied by the near synonym unterrichten 'teach', which usually avoids the agent noun formation in -er: ?Unterrichter.
However, the most extreme case in the table, Sammler 'collector' has under 0.3% hapax SCs attested in VP types, even though no corresponding verbal substitute to the verb sammeln 'collect' comes to mind. It is thus plausible that novel types of collectors are modeled after established formations with the head 'collector', without necessarily building on the speaker's experience with VPs involving the verb sammeln 'collect', which are much more limited in our corpus.
For all verbs in Table 7 , syntactic lexical behavior seems to be a bad predictor of productive compounding vocabulary, indicating that low values of the ratio R correspond to low syntactic motivation. For these cases, syntactic attestation does not appear to be a chief motivator in the selection of lexemes realized in new SCs. But what are the reasons for the behavior of these hapax legomena? Let us take a closer look at some novelties within this group of SCs for a few representative heads. For these items, we wish to know whether the lack of a VP realization is accidental or whether it is excluded for some reason. Cases of the latter would obviously support a separate mechanism of derivation not involving VP usage info, though at the same time they would challenge the definition of (all) SCs as potentially corresponding to verbal patterns.
Number two in Table 7 , which was also the most morphologically oriented head lexeme in Figure 3 above, is leiten, making both its realized and potential productivity chiefly compound related. Only 51 of its over 1,000 hapax legomena are syntactically attested, with a few being variants or errors for otherwise well-attested pairs (e.g.
Stationleiter for Stationsleiter '(medical) department chief', cf. Szczepaniak 2011, 2013 on variation in linking elements in German compounds); the remaining approx. 950 lexemes also contain a few errors, but the large majority of cases are valid compounds. On careful examination, it is possible to find a few items which seem implausible for VP realization. These generally hinge on a sort of metonymy or ellipsis, whereby the non-head indirectly refers to the intended object extension, e.g. appears that the increased possibility of metonymy is not a specific feature of SCs, though it may still set SC argument spectrums apart from those of corresponding VPs.
A different subtype of VP infelicity results from a lexical mismatch which seems to be enforced only for the verbal variant. The head Besitzer 'owner, possessor' can take some hapax non-heads for which speakers verbally choose haben 'have' instead of besitzen 'possess': Ausbildungsplatzbesitzer '(lit.) apprenticeship place possessor' but einen Ausbildungsplatz haben 'have an apprenticeship place', and preferably not ?einen
Ausbildungsplatz besitzen 'possess an apprenticeship place', and similarly for the near synonym compound Lehrstellenbesitzer. The fact that haben 'have' does not form an agent noun in -er may also play a role here, motivating a sort of suppletion of Besitzer for *Haber 'haver', 20 but the absence of besitzen with these objects is still conspicuous.
Similar cases with -Besitzer occur with objects which are not prototypical concrete possessions, but for which it is relevant to establish categories of people having them or not, e.g. Breitbandbesitzer 'broadband owner' but in our corpus unattested ?Breitband besitzen 'possess broadband'. VP variants have been judged to be more awkward by informants and are conspicuously missing despite the high frequency of the same object lexemes with other verbs, though a controlled grammaticality study remains to be carried out.
These cases show that many novel SCs are formed without necessarily referring to lexicalized, or even rarely attested VPs. This applies not only to hapax legomena: a similiar majority of syntactically unattested lexeme pairs for these heads can be found in dis legomena, tris legomena etc. Since items that are so infrequent in a corpus of the size used here cannot be expected to be lexicalized, the formation of these compounds must be seen as spontaneous, and the mechanisms licensing their generation require an explanation. This leads us back to the question whether or not a uniform explanation of all SCs (or at least the ones with agent nouns in -er examined here) is possible. Here we claim that different derivations, each with several subtypes, must be responsible on the one hand for more syntactically motivated cases, where not only relative VP/SC frequency but also semantic similarity and overlapping argument selection show a close 20 Some exceptional lexicalized compounds do actually take the head -Haber, such as Machthaber 'powerhaver, someone in power', but the pattern is not in productive use.
connection to VPs, and on the other hand for more morphologically motivated cases, where novel compounds seem to take other lexicalized compounds as a model. 6 Synthetic compounds and phrases as interrelated schemas
In the previous sections we have shown that although German -er compounds often have a close relationship with related verbs and their selection of arguments, they do not form a homogeneous group, particularly with respect to this relationship. By comparing actual realization patterns of SCs and VPs in large quantities of data, it is possible to divide compounds into more or less syntactically motivated cases, where disparities are found owing to different factors (Table 6 ). These categories, despite showing gradual transitions, show marked differences between extremes on a scale of syntactic motivation, and upon closer examination reveal some semantic groups which give an intuitive interpretation of this situation (especially the affinity of the class of 'professions' to the SC preference with agent nouns in -er). It also appears that (de)verbal heads can be prolific in forming compounds, VPs or both, but importantly, no necessary correlation holds between these facts. Finally, some compounds which appear to follow the SC pattern are conspicuously absent from VP attestation, for reasons which we have explored above. A grammar covering productive derivation of SCs and modeling their usage as well will need multiple mechanisms to predict these preferences adequately.
In order to meet this requirement, we suggest an analysis based on Construction
Morphology ( Crucially, schemas can be unified, meaning that multiple compatible schemas may apply simultaneously, e.g.: (Booij 2010:42) Schema unification of this sort helps to explain why we find many negative potential adjectives in English without a corresponding positive base for the derivation (e.g.
lexicalized unbeatable, which is also listed in many dictionaries, but only very rarely beatable, which is usually not, see ibid.).
In our view, the different types of -er compounds we have seen above are generated via different constructional unification processes. The general schema unification for productively formed, syntactically motivated -er compounds is given in Figure 4 , roughly following Booij (2010:49-50) . Lines signify constructional inheritance from top to bottom and single braces span the relevant parts for unification where ambiguity might result.
FIGURE 4. General unification schema for syntactically motivated, unlexicalized -er compounds.
Phrases
Compounding Derivation
As a type of compound, -er SCs naturally instantiate the general compounding schema and its more specific subschema, NN compounding. At the same time, the head of the compound is a deverbal agent noun which is licensed by a particular type of suffixal derivation schema. Finally, since the SC contains both verb and noun lexemes, and since the verbal lexeme semantically supports an argument structure, the schema is unified with a verbal compound schema of the type [N-V] V as assumed by Booij, despite the fact that a corresponding incorporated verb is usually not attested outside of the agentive SC schema (e.g. *vogelbeobachten 'to bird-watch' is not formed in German, though it is in English). A subtle difference in our analysis of these cases as compared to Weis is too distracted certainly because of the department management'.
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Moving on to morphologically motivated cases, we assume that novel -er compounds can be formed by analogy to existing compounds with the same head. 23 The schema unification scenario is given in Figure 5 for a novel compound headed by Leiter 'head, manager, leader'.
21 Cf. https://www.travel-to-nature.de/blog-detail/auf-der-suche-nach-dem-goettervogel-und-warum-manin-costa-rica-voegel-beobachten-sollte/, accessed September 17th, 2016. 22 Cf. https://tt-freimann.de/archiv/fr_saisonabschluss2001_5.php, accessed September 17th, 2016. We leave it open whether reverbalizations and paradigmatic relations are treated more adequately with the help of second order schemas as suggested by Booij (2015) . 23 The same can be said for compounds with a shared modifier motivating new compounds with that modifier (cf. de Jong et al. 2002 , Baayen et al. 2010 , though that is not our focus here. The head -Leiter can still be analyzed as a deverbal agent noun derived with the suffix -er, which also motivates its inherited argument structure. However a key difference is the fact that compounds in -Leiter already form an entrenched schema, meaning specific kinds of -Leiter can now be derived without any reference to VP semantics or usage preferences. In this way, Leiter behaves much like a relational noun of the type Boss and the schema can form e.g. Sondereinsatzkommandoleiter 'special deployment commando leader'. In extreme cases, the meaning of the lexicalized head may drift away from the base verb's meaning as is the case with -Vertreter 'salesman', whose underlying verb sense is on the verge of becoming obsolete, or the head may even be limited to individual fully specified cases, as in the idiomatic Schriftsteller 'writer, lit.
writing stander' or the lexicalized but transparent Krankheitserreger 'Pathogen, lit.
disease exciter'. The dissociation or gradual lack of unification with the VP construction makes it possible for the head to have different preferences and even different semantics from the corresponding verb.
Finally, in cases where a novel VP is generated on the model of a lexeme pair that is entrenched as an SC, the direction of inheritance in the phrasal domain on the left is reversed, as shown in Figure 6 for the phrase ( Cases of suppletion such as haben 'have' : Besitzer 'owner' and unterrichten 'teach' : Lehrer 'teacher' can also be accommodated if we assume conventionalized links between these constructions within the structured lexicon. It seems likely that established 'have' phrases can give rise to novel 'owner' compounds and vice versa, and the absence of the expected compounds in '-haver' compensated for with '-owner' seems to confirm this idea. This process requires unification of partially lexicalized constructions with nonidentical items, but would appear to be inevitable in general if partially specified suppletive constructions are to be covered within the framework of Construction Morphology (the authors are as yet not familiar with work addressing this issue, which would therefore be a point for further study).
Conclusion
Using the corpus data explored in the previous sections and the succession of unification steps sketched out above, we hope to have shown that there are indeed different types of German synthetic compounds in -er, which can be more morphologically or syntactically motivated, and which can and should be analyzed in distinct ways. All types of compounds can be derived with the same machinery and from the same basic inventory of schemas within the framework of Construction Morphology, but the combinations, their order and the direction in which existing prototypes are generalized to novel cases can be different in ways that explain semantic differences and senses carried over between domains (e.g. denominal VPs which can mean 'work as Xer' and not just 'do X', and compounds that retain collocational meanings). At the same time the suggested analysis offers a source for the observed preferences of strongly lexicalized compounds to avoid or block the occurrence of corresponding VPs, and of verbal collocations with specific senses (especially in the case of light verbs) to resist realization as deverbal compounds.
In a sense, it appears that all of the approaches introduced in Section 2 capture important aspects of the behavior of synthetic compounds found in this survey. Yet a key advantage of the constructional approach that has not been taken advantage of to date is that we are under no obligation to derive all compounds that are superficially similar in the same way. It can be hoped that further work within this approach will lead us to a better understanding of the transitions between the prototypical compounding types in Table 6 , including the way in which lexicalized compounds change their nature gradually over time and how conventionalized schemas arise. Here we also see a challenge in extending the discrete analyses suggested here to a cognitively plausible gradient model of unified schema activation, which remains to be formalized in Construction Morphology.
